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The dinuclear compound, [V 2 (C 12 H 11 BrN 2 0 2 )2(CH 3 0)20 2 ], 
lies on a center of inversion. The doubly-deprotonated Schiff 
base 0,7V,0'-chelates to the V v atom; two metal atoms are 
bridged by the methoxide units. The coordination geometry is 
a distorted octahedron. Weak intermolecular C— H- ■ N 
hydrogen bonding is present in the crystal structure. The 
bromophenyl unit is disordered over two positions, with the 
major component being in a 0.909 (6) proportion. 

Related literature 

For the isotypic compound that has chlorine in place of 
bromine, see: Sarkar & Pal (2009). 




Experimental 

Crystal data 

[V 2 (C 12 H u BrN 2 0 2 ) 2 (CH 3 0) 2 0 2 
M r = 786.22 
Monoclinic, P2 i /c 



P = 101.8782 (7)° 
V = 1479.17 (15) A 3 
Z = 2 

Mo Kce radiation 

Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.430, r m „ = 0.551 

Refinement 

R[F 2 > 2a(F 2 )] = 0.023 

W R(F 2 ) = 0.060 

5 = 0.99 

3400 reflections 

221 parameters 



Table 1 

Selected bond lengths (A). 



fj, = 3.39 mm 
T = 100 K 

0.30 x 0.25 x 0.20 mm 



18572 measured reflections 
3400 independent reflections 
3106 reflections with I > 2a(I) 
R ml = 0.027 



44 restraints 

H-atom parameters constrained 
A/w = 0.96 e A~ 3 
Ap mi „ = -0.32 e A~ 3 



VI- 
VI- 
VI- 



Ol 

02 
03 



1.9314 (13) 
1.8607 (13) 
1.5896 (14) 



Vl-04 
Vl-04' 
V1-N2 



2.3459 (13) 
1.8289 (13) 
2.0770 (15) 



Symmetry code: (i) — x, —y + 1, — z. + 1. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


H- ■ A 


D- ■ A 


D-H - A 


C12-H12C- ■ -Nl" 


0.96 


2.59 


3.541 (5) 


169 


Symmetry code: (ii) x, 


-y + % z + 1. 









a = 8.7517 (5) A 
b = 12.3409 (7) A 
c = 13.9952 (8) A 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank the University of Malaya (RG020/09AFR) for 
supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5231). 
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Bis(/*-methanolato- :0)bis{[4-bromo-A^-(l-methyl-3-oxidobut-2-eii-l-ylidene- 
/cC^benzohydrazidato-zc 2 /V ,0] oxidovanadium(V)} 

H. W. Wong, K. M. Lo and S. W. Ng 
Comment 

A recent study detailed the crystal structure of [VO(Ci2HiiClN 2 02)(CH 3 0)]2 (Sarkar & Pal, 2009). The title bromo analog 
(Scheme I) is isostructural, the two compounds crystallizing with matching cell dimensions. However, the title compound 
shows some disorder in the halophenyl portion (Fig. 1). Dinuclear [VO(Ci2HnBrN202)(CH30)]2 lies on a center of inver- 
sion. The doubly-deprotonated Schiff base 0,N,0' -chelates to the V V atom; two metal centers are bridged by the methoxide 
unit. The geometry is an octahedron. 

Experimental 

Bis(acetylacetonato)oxovanadium (0.67 g, 2.5 mmol) was heated with 4-bromobenzoic acid hydrazide (0.54 g, 2.5 mmol) 
in methanol (50 ml) for 1 h. The solution mixture was then filtered and upon slow cooling of the filtrate, dark brown crystals 
separated out. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C-H 0.95 to 0.98 A) and were included in the refinement in 
the riding model approximation, with (7(H) set to 1.2-1. 5 (7(C). 

The bromophenyl portion of the ligand is disordered over two positions. The pair of carbon-bromine distances were 
restrained to within ±0.01 A each other. For the ring, the 1,2-related distances were restrained to 1.39±0.01 A, the 1,3-related 
distances to 2.41±0.01 A and the 1,4-related distances to 2.78±0.01 A. Each seven-atom component was restrained to near 
planarity. Owing to the low degree of disordered, additional restraints were imposed on the primed bromine atom as well 
as the primed /?ara-carbon atom. Distance restraints were applied so that the angle at the carbon atoms was approximately 
120°. The isotropic temperature factors of the primed atoms were set to the anisotropic temperature factors of the unprimed 
ones. The disorder refined to 0.909 (1): 0.091. 

Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of [VO(Ci2HnBrN 2 02)(CH 3 0)]2 at the 70% 
probability level; hydrogen atoms are drawn as spheres of arbitrary radius. The disorder in 
bromophenyl ring is not shown. 
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Bis(|j-methanolato-K 0:0)bis{[4-bromo-iV-(1 - methyl-3-oxidobut-2-en-1 -ylidene-KO)benzohydrazidato- 
k iV',0]oxidovanadium(V)} 



Crystal data 

[V 2 (C 12 H 11 BrN 2 0 2 ) 2 (CH 3 0) 2 0 2 ] 

M r = 786.22 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a = 8.7517 (5) A 

b= 12.3409 (7) A 

c= 13.9952 (8) A 

(3= 101.8782 (7)° 

F= 1479.17 (15) A 3 
2 = 2 



F(000) = 784 

D x = 1.765 MgnT 3 

Mo ifa radiation, A. = 0.71073 A 

Cell parameters from 8361 reflections 

9 = 2.2-28.2° 

\i = 3.39 mm 1 

T= 100 K 

Prism, brown 

0.30 x 0.25 x 0.20 mm 



Data collection 

Bruker SMART APEX 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.430, T max = 0.551 
18572 measured reflections 



3400 independent reflections 

3106 reflections with / > 2c(I) 
R int = 0.027 

Qmax — 27.5°, 0min — 2.2° 

h = -n->n 

yt = -16^16 
/ = -18-»18 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.023 
wR(F 2 ) = 0.060 

5 = 0.99 

3400 reflections 
221 parameters 
44 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0308P) 2 + 1.3638P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap ma x = 0.96eA- 3 
Apmi„ = -0.32 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z U iso */U e q Occ. (<1) 

Brl 0.53762 (15) 0.29274 (14) 0.06235 (3) 0.0224(2) 0.909 (6) 
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Atomic displacement parameters (A 2 ) 
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0.0149 (9) 


0.0130 (8) 


-0.0012(7) 


0.0016(7) 


0.0010(7) 


CIO 


0.0189 (9) 


0.0102 (8) 


0.0154 (9) 


0.0004 (7) 


0.0033 (7) 


-0.0002 (7) 


Cll 


0.0141 (8) 


0.0124 (8) 


0.0142(8) 


0.0003 (6) 


0.0011 (7) 


-0.0023 (7) 


C12 


0.0204 (9) 


0.0155 (9) 


0.0146 (9) 


0.0019 (7) 


0.0053 (7) 


-0.0020 (7) 


C13 


0.0184(9) 


0.0194(10) 


0.0218(10) 


0.0005 (7) 


-0.0032 (8) 


0.0065 (8) 



Geometric parameters (A, °) 








Brl— CI 


1.9002 (19) 


C3'— H3' 


0.9500 


Brl'— CI' 


1.870 (8) 


C4— C5 


1.401 (3) 


VI— 01 


1.9314(13) 


C4— C7 


1.479 (3) 


vi— 02 


1.8607(13) 


C4'— C5' 


1.389 (9) 


VI— 03 


1.5896 (14) 


C4'— C7 


1.448 (8) 


VI— 04 


2.3459 (13) 


C5— C6 


1.389 (3) 


VI— 04' 


1.8289 (13) 


C5— H5 


0.9500 


VI— N2 


2.0770 (15) 


C5'— C6' 


1.390 (9) 


Ol— C7 


1.309 (2) 


C5'— H5' 


0.9500 


02— Cll 


1.317 (2) 


C6— H6 


0.9500 


04— CI 3 


1.430 (2) 


C6'— H6' 


0.9500 


04— VI' 


1.8289 (13) 


C8— C9 


1.500(2) 


Nl— C7 


1.302 (2) 


C8— H8A 


0.9800 


Nl— N2 


1.396 (2) 


C8— H8B 


0.9800 


N2— C9 


1.316(2) 


C8— H8C 


0.9800 


CI— C2 


1.380 (3) 


C9— C10 


1.428 (3) 


CI— C6 


1.387 (3) 


C10— Cll 


1.363 (3) 


CI'— C6' 


1.385 (9) 


C10— H10 


0.9500 


cr— C2' 


1.386 (9) 


Cll— C12 


1.496 (2) 
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pi pi 
C2 — C3 


1 i a 1 

l.jyl (3) 


tt 1 1 * 
C12 — H12A 


a no/1/1 

u.ysuu 


C2 H2 


0.9500 


C12 H12B 


0.9800 


C2'— C3' 


1.394 (9) 


C12— H12C 


0.9800 


C2'— H2' 


0.9500 


C13— H13A 


0.9800 


C3— C4 


1.395 (3) 


C13— H13B 


0.9800 


C3— H3 


0.9500 


CI 3— H13C 


0.9800 


C3'— C4' 


1.387 (9) 






03— VI— 04* 


102.96 (6) 


C3'— C4'— C7 


119.7 (7) 


03— VI— 02 


98.74 (7) 


C5'— C4'— C7 


119.6 (7) 


04'— VI— 02 


104.72 (6) 


C6— C5— C4 


119.90 (19) 


03— VI— Ol 


100.11 (7) 


C6— C5— H5 


120.1 


04' — VI — Ol 


89.10(6) 


C4— C5— H5 


120.1 


02— VI— 01 


153.42 (6) 


C4'— C5'— C6' 


119.5 (6) 


03— VI— N2 


97.33 (6) 


C4'— C5'— H5' 


120.2 


04' — VI — N2 


156.26 (6) 


C6'— C5'— H5' 


120.2 


02 — VI — N2 


83.99 (6) 


CI — C6 — C5 


119.38 (19) 


Ol — VI — N2 


75.18 (6) 


CI — C6 — H6 


120.3 


03 — VI — 04 


176.30 (6) 


C5 — C6 — H6 


120.3 


rid' vi c\a 

\JH V 1 


73.91 (6) 


CI' — C6' — C5' 


119.7 (6) 


02 — VI — 04 


80.35 (5) 


CI' — C6' — H6' 


120.1 


Ol— VI— 04 


81.95 (5) 


C5'— C6'— H6' 


120.1 


N2— VI— 04 


86.17(5) 


Nl— C7— Ol 


122.62 (16) 


CI— 01— VI 


117.75 (12) 


Nl— C7— C4' 


117.5 (5) 


en— 02— VI 


129.67 (12) 


Ol— C7— C4' 


119.9 (5) 


C13 — 04 — VI' 


124.48 (12) 


Nl— C7— C4 


119.95 (17) 


C13 — OA — VI 


123.17 (11) 


Ol — C7 — C4 


117.43 (17) 


V 1 — (J4 — V 1 


1UU.U7 ) 


v v — v. 0 — nort 


1 U7.J 


PI XT1 XT1 

C / — JN 1 — JN2 


1 A1 O A /1 A\ 

1U /.84 (14) 


pa pq rior> 
C9 — C8 — ri8rs 


1 AA £ 


po \n \n 
Cy — JN2 — JN 1 


110. 14 (I J) 


no A po USD 

rioA — Co — riots 


1 AO £ 

luy.j 


PO XJ1 \T\ 

cy — in/ — v 1 


1 1£ ( 1 11 
120.06 (12) 


r^Q r^Q nor 

cy — Co — HSC 


1 AO C 

luy.j 


Ml XT1 \J\ 

JN 1 — JNz — V 1 


11 z: Ac /1 i\ 
1 10. 4j (1 1 j 


TTO A PQ HO/' 

rioA — Co — rioC 


1 AO C 

luy.j 


pi p 1 p/: 
C2 — CI — C6 


ill /:i i 1 ai 
121.02 (19) 


/ /ij n po 110/' 
ri8rs — C8 — H8C 


1 A A £ 


r^i n i- 1 
tz — CI — rsrl 


110 c c t 1 £1 

iiy.js (ioj 


"\T1 /"^A n/l 

jn 2 — cy — C I u 


1 1/1 A 1 / 1 £1 

12U.41 (10) 


p/: pi id 1 
C6 — CI — rsrl 


110 ia /1 /:l 
118. /9 (10) 


XT') pa po 

JN2 — cy — C8 


1 in 11 /1 ii 
12U.12 (1 /) 


p/;' p 1 1 Pli 
Co — C 1 — Cz 


1 i/i a ( a\ 
12U.y (0) 


n/i pa po 

c 1 0 — cy — ca 


1 1 A A 0 /1 /:l 
liy.48 (lo) 


p*c t ' 1 1 0 .- 1 1 
Co — CI — rsrl 


1 1 a c { £\ 
llv.5 (6) 


pi 1 pi /1 pn 
c 1 1 — ci 0 — cy 


11/1 1 A / 1 "71 

124. 3y (1 /) 


P1I / ' 1 1 11 ,. 1 1 

Cz — CI — rsrl 


ny. / (6) 


pi 1 pi /1 m a 
Cll — C10 — HIU 


I 1 "7 O 

II /.8 


pi pi pi 
CI — Cz — C3 


110 (in { 1 ai 

118. yy (iy) 


pn p 1 a ri 1 a 
cy — C 1 0 — H 1 U 


I 1 "7 O 

II /.0 


pi pi tji 
CI — Cz — HZ 


12U.3 


P.1 P 1 1 P 1 A 

U2 — Cll — C10 


111 AI /I 11 

122.U / (1 /) 


pi pi ul 
C3 — Cz — HZ 


1 1/1 c 


p.1 p 1 1 pn 
02 — Cll — C12 


11/1 in /1 /;! 
114. 3y (lo) 


p 1 ' pn /""i ' 
CI — Cz — C3 


1 1/1 ; f/:\ 

iiy.s (6) 


pin P11 p 1 1 
C10 — Cll — C12 


111 CI /1 11 
123.52 (1 /) 


ril 1 Pit TTT 

CI — Cz — HZ 


1 in i 

120.3 


P11 P 1 1 HI 1 A 

Cll — C12 — H12A 


1 AA C 

ioy.5 


C3'— C2'— H2' 


120.3 


Cll— C12— H12B 


109.5 


C2— C3— C4 


120.53 (19) 


H12A— CI 2— H12B 


109.5 


C2— C3— H3 


119.7 


Cll— C12— H12C 


109.5 


C4— C3— H3 


119.7 


H12A— CI 2— H12C 


109.5 


C4'— C3'— C2' 


119.6(6) 


H12B— CI 2— H12C 


109.5 
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V- h v j — nj 


1 7(1 7 

1ZU.Z 


04 c 1 t, h 1 t, a 

U4 V. 1 J 1 1 1 3rt 


1 0.Q S 

1 U7.J 


C2'— C3'— H3' 


120.2 


04— CI 3— H13B 


109.5 


C3— C4— C5 


119.52(18) 


H13A— CI 3— H13B 


109.5 


C3— C4— C7 


119.89(19) 


04— CI 3— H13C 


109.5 


C5— C4— C7 


120.59 (19) 


H13A— CI 3— H13C 


109.5 


C3'— C4'— C5' 


120.7 (6) 


H13B— CI 3— H13C 


109.5 


03— VI— Ol— C7 


-94.55 (13) 


C2'— C3'— C4'— C7 


179.7 (4) 


04' — VI — Ol — C7 


162.44 (13) 


C3— C4— C5— C6 


1.9 (3) 


02— VI— Ol— C7 


40.0 (2) 


C7— C4— C5— C6 


-177.37 (19) 


N2 — VI — Ol — C7 


0.43 (12) 


C3' — C4' — C5' — C6' 


0 2 (9) 


OA — VI— Ol— C7 


88.57 (13) 


C7— C4'— C5'— C6' 


-179.8 (6) 


03— VI— 02— Cll 


56.92 (16) 


C2— CI— C6— C5 


-2.2 (3) 


04'— VI— 02— Cll 


162.88 (15) 


Brl— CI— C6— C5 


176.95 (15) 


Ol — VI — 02 — Cll 


-77.8 (2) 


CA — C5— C6— CI 


0.3 (3) 


N2— VI— 02— Cll 


-39.60 (16) 


C2'— CI'— C6'— C5' 


-0.2 (7) 


04— VI— 02— Cll 


-126.72 (16) 


Brl'— CI'— C6'— C5' 


179.7 (5) 


04'— VI— 04— C13 


153.18(16) 


C4'— C5'— C6'— cr 


0.0 (9) 


02— VI— 04— C13 


44.67 (14) 


N2— Nl— C7— Ol 


4.5 (2) 


Ol— VI— 04— C13 


-115.43 (14) 


N2— Nl— C7— C4' 


-173.8(4) 


N2— VI— 04— CI 3 


-39.87 (14) 


N2— Nl— C7— C4 


-176.61 (16) 


04'— VI— 04— VI' 


0.0 


VI— Ol— C7— Nl 


-3.1 (2) 


02— VI— 04— VI' 


-108.51 (7) 


VI— Ol— C7— C4' 


175.2 (4) 


Ol— VI— 04— VI' 


91.39 (6) 


VI— Ol— C7— C4 


177.94 (13) 


N2 — VI — 04— VI' 


166.95 (7) 


C3'— C4'— C7— Nl 


-176.1 (15) 


C7 — Nl — N2 — C9 


167.03 (16) 


C5' — C4' — C7 — Nl 


3.8 (16) 


C7 — Nl — N2 — VI 


-3.84 (18) 


C3' — C4' — C7 — Ol 


5.5 (16) 


03— VI— N2— C9 


-69.23 (16) 


C5'— C4'— C7— Ol 


-174.6 (15) 


04' — VI — N2 — C9 


142.13 (16) 


C3'— C4'— C7— C4 


-40 (8) 


02 — VI — N2 — C9 


28.85 (16) 


C5' — C4' — C7 — C4 


140 (8) 


Ol — VI — N2 — C9 


-167.80 (16) 


C3 — C4 — C7 — Nl 


-170.83 (19) 


OA — VI— N2 — C9 


109.53 (15) 


C5 — C4 — C7— Nl 


8 4(3) 


03 — VI — N2 — Nl 


100.55 (13) 


C3 — C4 — C7 — Ol 


8 1 (3) 


U4 — V 1 — JNz — JN 1 


—48.1 (2) 


C S CA CI 0 1 


-1 11 ft o\ 


\t\ \n \ti 
Uz — V 1 — JNz — JN 1 


i£i 1 0 ( \ i\ 

— lol .35 (1.3) 


f^l f^A f^H f~*A' 

C3 — C4 — C / — C4 


1 AA fQ\ 

144 {($) 


p. 1 \T1 TVTT XT 1 

Ol — V 1 — JNz — JN 1 


1 n~7 /1 1 \ 
1.9/ (11) 


P£ a p~7 p a ' 
C5 — C4 — C / — C4 


-37 (8) 


C\A \T\ W> "\T1 

U4 — V 1 — JNz — JN 1 


— 6U. /U \ 


XT1 XT') f 

JN 1 — JN2 — cy — C1U 


1 "7Q A(\ (~\&\ 
1 /0.4U (lo) 


p/: pi pt pi 
Co — C 1 — Cz — C 3 


1 n 1 { 1 n\ 
1.91 (1 /) 


\ti \n rn pin 
V 1 — JN2 — C9 — C10 


11 O f1\ 

— ll.o (p) 


0,. 1 pi p^> pi 
Brl — CI — Cz — C3 


—1 / 1 .28 (11) 


\T| \n pn po 

JN 1 — JN2 — C9 — C8 


-1.7 (2) 


c^cs r^i' r^i' 
Co — CI — Cz — C3 


0.2 (3) 


\7^ xn r^o r^c 
V 1 — JNz — cy — Co 


1 £C 11 

106.13 (13) 


D— 1 1 pi' pi' pt 

Brl — CI — C2 — C3 


—1 /9.8 (2) 


tvti pn p 1 n pi 1 
JN2 — C9 — C10 — Cll 


-9.9 (3) 


CI— C2— C3— C4 


0.34 (15) 


C8— C9— CIO— Cll 


170.21 (18) 


CI'— C2'— C3'— C4' 


0.0 (3) 


VI— 02— Cll— CIO 


32.7 (3) 


C2— C3— C4— C5 


-2.2 (2) 


VI— 02— Cll— C12 


-148.61 (13) 


C2— C3— C4— C7 


177.03 (14) 


C9— CIO— Cll— 02 


1.7 (3) 


C2'— C3'— C4'— C5' 


-0.2 (7) 


C9— CIO— Cll— C12 


-176.86(18) 



Symmetry codes: (i) -x, -y+l, -z+1. 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

C12— H12C-N1" 0.96 2.59 3.541 (5) 169 
Symmetry codes: (ii) x, -y+3/2, z+1/2. 
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